Background and ObjectiveaaTo investigate the trends of public interest in the sleep disorders by searching terms in Korea and English-language. Google and Naver offer the tools assessing Internet searching volumes that may represent public interest on search terms. MethodsaaSearch terms were limited to Korean in Naver Trends and English in Google Trends. We use the keywords insomnia, sleep apnea, snoring, restless legs syndrome (RLS). A reference trend of dementia was compared.
INTRODUCTION
Sleep medicine has been developing rapidly in recent years. Sleep disorders are linked to various diseases of the human body and risk factor for worsening chronic disease. With the current reports that sleep disorders may occur cardiovascular and brain disease, more public attention is being generated. Through various open activities of the sleep academy in Korea, all efforts are being made to raise public interest in sleep disorders. However, it is not easy to measure changes in the public attention. Korea is a country wherein the Internet service is well-established and popularized. Google and Naver are the most popular Internet search engines in Korea. Google and Naver offer the tools assessing searching volumes; Google Trends and Naver Trends, respectively. Both provide the comparative averages of the search volumes that numbers are representing search interest proportional to the highest point in the chart for the given region and time. With the trend tools, the searching volume for health-related information through the Internet can be tracked.
1,2 Therefore, we can estimate the public interest in sleep disorders by checking the volume of the Internet searching keywords about sleep disorders. We hypothesize that the Internet searching volume about sleep disorder increases because of expanded public interest on sleep. In this study, we investigate the trends of public interest in sleep disorders and compare with dementia by searching terms in Korea and Eng-lish-language.
METHODS
This study did not involve human participants, and therefore specific ethical approval was not needed. Google Trends and Naver Trends interface were used to obtain search traffic data for representative sleep disorders. We adopt a reference trend with the term of dementia. Our search terms were limited to Korean for the Naver Trends and English for the Google Trends, and searches were conducted on October 20, 2017. We used the keywords of insomnia, sleep apnea, snoring, restless legs syndrome (RLS) in Korean and English. Table 1 includes a full list of the keywords used. Our study's purpose was to measure the relative searching volume of representative sleep disorders with limited keywords but not a comprehensive analysis of Internet searches linking to these conditions or other potential conditions that could impact sleep disorders. Such an investigation was beyond the scope of this study. For each search keyword, weekly search volumes were downloaded in .csv format January 2004-September 2017 with Google Trends and daily search volumes from January 2016-September 2017 with Naver Trends. The Naver Trends provided the information by age groups. It should be noted that Google Trends and Naver Trends provide only relative data, not the absolute number of searches for each term. Both give a number between 0 to 100, and a value of 100 is the peak popularity of the term. Therefore, a value of 50 means that the term is half as popular and a score of 0 indicates the term is less than 1% as popular as the peak.
Analysis
Google and Naver Trends score were reported as median and interquartile ranges (IQR). Spearman's correlation between time and trends score was assessed. In Naver Trends, the trends scores of each disease in age group was compared with Wilcoxon signed-rank test, and the trends scores of each disease between two age groups were analyzed with independent t-test or Mann-Whitney test. We used Stata (StataCorp, 2015, Stata Statistical Software: Release 14, College Station, TX, USA) for statistical analysis. Significance was accepted at p < 0.05.
RESULTS

Naver Trends Score of All Age over January 2016-October 2017
The Naver Trends score of all age showed in Fig. 1 . The peak of Naver Trends score was recorded in January 2016 for insomnia. The remaining data were then scaled according to this peak value. The Naver Trends score for insomnia remained substantially higher than that of each of the other disease throughout the search period (i.e., January 2016-September 2017). In a few cases (after May 2017) the number of searches for dementia exceeded those for insomnia. Overall, the median Naver Trends score of insomnia (21.3, IQR, 17.9-26.5) was invariably higher than that of dementia (11.7, IQR, 10.0-13.5), RLS (7.5, IQR, 5.9-9.3), snoring ( 
Naver Trends Score by Age Groups January 2016-October 2017
Age < 40 years
The median Naver Trends score of insomnia (48.3, IQR, 39.7-56.3) was constantly higher than that of dementia (23.4, IQR, 20.0-26.7), snoring (17.6, IQR, 14.2-21.6), RLS (15.0, IQR, 12.7-18.9), and sleep apnea (13.9, IQR, 12.0-15.8). The median Naver Trends score of insomnia was highest in the age group under 40 years, and those of dementia was highest in age over 40 years, but insomnia remained 2nd high in the age group over 40 years. Between two age groups, each trends score was different significantly (p < 0.001). The trend scores of RLS were higher than those of sleep apnea in all age groups (p < 0.001) (Fig. 2) .
Google Trends Score over January 2004-October 2017
The overall median Google Trends score of dementia (49, IQR, 45-55) was higher than that of sleep apnea (42, IQR, 40-45), insomnia (36, IQR, 34-38), snoring (24, IQR, 21-28), and RLS (23, IQR, 22-27). The Google Trends score of RLS (rho = -0.55, CI, -0.68 to -0.42; p < 0.001) and sleep apnea (rho = -0.2, CI, -0.38 to -0.01; p = 0.034) exhibited a decrease over time. That of dementia had displayed a moderately significant increase (rho = 0.59, CI, 0.45 to 0.74; p < 0.001) (Fig. 3 ).
Google Trends Score over January 2016-October 2017
The 
DISCUSSION
In this study, we showed the trends of public interest over some representative sleep disorders by using Internet searching volume of Naver Trends and Google Trends. Age less than 40 years and age over 40 years showed the highest interest in insomnia and dementia in Naver Trends, respectively. Overall, the median Naver Trends score of insomnia was consistently higher than other search terms including dementia.
Insomnia is prevalent disease affecting 5% of general population and 29.2% of elderly in Korea. 3, 4 Chronic insomnia increases anxiety, depressive symptoms, and decreases the quality of life, and cause high economic and personal costs. [5] [6] [7] Insomnia is also closely linked to health dissatisfaction. 8 High prevalence and burden may affect high public awareness and interest in insomnia through all ages.
Among individuals age 65 or older, the prevalence of dementia is 8.7%, and the median Naver Trends score was the second high in all age groups and highest in age older than 40. To the contrary, public awareness and interest in other sleep disorders such as sleep apnea and RLS were unexpectedly low in Korea considering the prevalence of disease; obstructive sleep apnea syndrome of 4% of middle-aged, 9 habitual snoring of 13.5% in young male soldiers, 10 and RLS in 1-7.5%. 11, 12 The Naver Trends score of sleep disorders decreased over two years but the that of dementia remained unchanged. Though the increasing number of Internet users over a 2-year period in Korea may affect the trends, it is more likely significantly decreased trends of sleep disorders mean decrease of public interest in Korea. To the contrary, The Google Trends score of sleep apnea, insomnia, and RLS consistently increased over time reflecting the public interest in sleep disorders are growing continuously worldwide, though the interpretation of relative search volume should be cautious as the supply and use of Internet worldwide remarkably increased 2004-2017. The search volume on sleep apnea was higher than that of insomnia worldwide.
Together, the differences between Naver and Google Trends imply public interest in sleep disorders in Korea differ from those worldwide. Also, that may indicate there is much room for expanding public attention on sleep disorder in Korea.
A limitation of this study is that we only used Naver Trends to estimate the relative search volumes in Korea because of the lack of search volume in Google Trends using the Korean language. Therefore, though most of the population uses the Naver in Korea, this study cannot estimate for the remaining population who uses other search engines such as Daum and Nate. That also applies to Google Trends worldwide using the English language. Naver and Google Trends are based on data from a subset of the population, those that use the search engine. Consequently, Internet use according to age affects the search volume. According to a survey in 2014 in the United States, 97% of young adults age 19-27 used the Internet, while only half of elderly older than 65 used the Internet. 13 This potentially biases sample in specific age groups that may have a higher prevalence of specific sleep disorders. In conclusion, these Internet data are convenient, accessible, representative of large populations, and can be used to estimate the public awareness and interest in various medical fields. Internet search data may provide valuable insight into patterns of disease and population behavior. 1 Our study calls attention to the examination of traffic data to assess the public interest. However, it should be remarked that the quality of the information relating to medical problems that are available online may be highly variable. A notable amount of incorrect information and myths may also be present on the Internet. Considering the increasing tendency of a searching volume of sleep disorders in Google Trends contrary to Naver Trends, sleep societies in Korea should focus on reinforcing the open public activity on sleep disorders. Also, physicians should supply accurate information online as well as in clinics. 
